Development of an efficient process intensification strategy for enhancing Pfu DNA polymerase production in recombinant Escherichia coli.
An efficient induction strategy that consisted of multiple additions of small doses of isopropyl-β-D-thiogalactopyranoside (IPTG) in the early cell growth phase was developed for enhancing Pfu DNA polymerase production in Escherichia coli. In comparison to the most commonly used method of a single induction of 1 mM IPTG, the promising induction strategy resulted in an increase in the Pfu activity of 13.5% in shake flasks, while simultaneously decreasing the dose of IPTG by nearly half. An analysis of the intracellular IPTG concentrations indicated that the cells need to maintain an optimum intracellular IPTG concentration after 6 h for efficient Pfu DNA polymerase production. A significant increase in the Pfu DNA polymerase activity of 31.5% under the controlled dissolved oxygen concentration of 30% in a 5 L fermentor was achieved using the multiple IPTG induction strategy in comparison with the single IPTG induction. The induction strategy using multiple inputs of IPTG also avoided over accumulation of IPTG and reduced the cost of Pfu DNA polymerase production.